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Abstract of EP0903561 

The car navigation file of the optical disk stores 
data which is used for navigating the car, and the 
video title set stores a plurality of video titles 
concerning facilities located in districts included 
in the map data. A VOB comprising one scene of 
a video image of a video title is a filmed shot in 
high picture quality. The VOB includes a writing 
command that position information of a position 
associated with the video information be written 
in the rewitable area when the predetermined 
operation is performed during the reproduction of 
the optical disk. When the disk reproduction 
apparatus executes the writing command, the 
position information can be written in the 
rewritable area. Consequently, the user can 
easily have the destination written in the optical 
disk, enjoying the filmed shots. 
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(54) Optical disk and reproduction apparatus for reproducing optical disk 



(57) The car navigation file of the optical disk stores 
data which is used for navigating the car, and the video 
title set stores a plurality of video titles concerning facil- 
ities located in districts included in the nnap data. A VOB 
comprising one scene of a video image of a video title 
is afilmed shot in high picture quality. The VOB Includes 
a writing command that position information of a position 



associated with the video information be written in the 
rewitable area when the predetermined operation is per- 
formed during the reproduction of the optical disk. When 
the disk reproduction apparatus executes the writing 
command, the position information can be written in the 
rewritable area. Consequently, the user can easily have 
the destination written in the optical disk, enjoying the 
filmed shots. 
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Description 

[0001] This application is based on an application No. 
09-251 883 filed in Japan, the content of which is hereby 
incorporated by reference. 5 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0002] The present invention relates to an optical disk 
which records various Information, such as nnap infor- 
mation and video information, and also relates to a re- 
production apparatus which reproduces such optical 
disks. 

Description of the Prior Art 

[0003] Car guiding apparatuses (referred to as the 
"car navigation apparatuses" hereinafter) using GPS 
(Global Positioning System) have been necessities for 
car lovers. 

[0004] The GPS referred to here means an in -car sys- 
tem that receives radio waves emitted from a satellite 
orbiting at an altitude of about 21 ,000km and locates the 
current position of a running car. A conventional car nav- 
igation apparatus is provided with a GPS antenna for 
receiving the radio waves, a positioning unit for position- 
ing longitude, latitude, and altitude of the current car po- 
sition, a driving mechanism for loading a CD-ROM re- 
cording map information which is used for guiding the 
car and for controlling the reading of the CD-ROM, a 
compact display for displaying a map image of the area 
around the positioned longitude and latitude using the 
map information, a microcomputer for controlling vari- 
ous operations of the car navigation apparatus, a key- 
pad, and an operating unit for receiving operations via 
a trackball. 

[0005] As a trend in the car industry in recent years, 
functions for supporting the car drive at a high level have 
been increasingly demanded in addition to the function 
for locating the current car position. 
[0006] Typical functions for supporting the car drive 
include a destination setting function, a current position 
setting function, and a route searching function. 
[0007] By means of the destination setting function or 
the current position setting function, a part of the de- 
tailed road map used for the car drive is displayed on 
the compact display. The user moves a cursor up, down, 
left, and right by pressing cursor keys. When the cursor 
is in a desired position and the user performs a deter- 
mination operation, the car navigation apparatus sets 
the current position of the cursor as the destination or 
the current position of the car. 

[0008] By means of the route searching function, the 
car navigation apparatus automatically searches an op- 
timum route between the current position and the des- 
tination set by the user, by referring to road node data 
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which shows passing points on roads. 
[0009] The map image displayed according to the 
map information is for practical use only. More specifi- 
cally, the roads are mainly drawn in lines, and famous 
constructions and tourist spots are simply indicated in 
character strings as shown in FIGs. 1 A and 1 B. Moving 
the cursor on the map image drawn in only the lines and 
the character strings to set the destination lacks fun and 
it may be burdensome to the user 
[0010] The map image of a densely built-up area, in 
particular, is drawn in many lines and character strings, 
so that it will take a long time for the user to find the 
destination in such a dense map image. As a result, time 
taken for the destination setting may be increased. 
[0011] In general, the user sets the destination using 
the car navigation apparatus provided in the car imme- 
diately before starting off on a trip. If it takes the user a 
long time to set the destination, the starting time for the 
trip is delayed. Even if the whole family get in the car 
early in the mdrning, the starting time for a family trip is 
delayed due to the burdensome setting of the destina- 
tion and they may run into a traffic jam. To avoid this 
problem whereby it takes a long time to set the destina- 
tion in the car before starting off on a trip, a so-called 
"hand-held car navigation apparatus" can be used. The 
user removes the hand-held car navigation apparatus 
from the car on the day before the trip, for example, so 
that the user can set the destination in the house in a 
relaxed mood. In this way, when the user sets the des- 
tination in the house using the hand-held car navigation 
apparatus, the operation for setting the destination can 
be reliably performed. However, there is still a problem 
that the user has to reinstall the apparatus in the car. 
This installing operation may include accompanying op- 
erations, such as adjustment of the antenna. Here, if it 
takes the user a long time to reinstall the apparatus in 
the car, the starting time is delayed. 
[0012] Generally speaking, when the whole family 
goes on trip, the all family participate in deciding which 
tourist spot they will visit. It is desirable for the whole 
family to decide the tourist spot to visit together with the 
destination. In practice, however, the destination is set 
by a driver or a passenger sitting on the passenger seat 
due to the space restricted in the car. As such, those 
who are sitting on the rear seat cannot take part in set- 
ting the destination even if they want. Thus, convention- 
al car navigation apparatuses are quite unsuitable for a 
purpose where the whole family decide the destination 
and the tourist spot to visit. 

SUMMARY OF THE INVENTION 

[0013] The first object of the present invention is to 
provide an optical disk which eliminates burdensome- 
ness caused when the destination is set by making the 
destination setting more enjoyable. 
[0014] The second object of the present invention is 
to provide an optical disk and a reproduction apparatus 
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for reproducing the optical disk, using which the user 
can set the destination without burdensome operations, 
such as the reinstallation of the car navigation apparatus 
in the car. 

[001 5] The first and second objects of the present in- 5 
vent ion can be achieved by an optical disk made up of: 
a rewritable area; a first read only area for storing map 
information that is used for navigating the car; and a sec- 
ond read only area for storing a plurality of pieces of 
video information concerning facilities located in dis- 
tricts included in the map information and for storing a 
writing command that position information concerning a 
position of one of the facilities that is associated with 
one of the plurality of pieces of video information be writ- 
ten in the rewritable area when a predetermined opera- 
tion is performed during a reproduction of the piece of 
video information. 

[0016] With this construction, the first read only area 
of the optical disk stores the map information which is 
used for guiding the car and the second read only area 
stores a plurality of pieces of video information concern- 
ing facilities located in districts included in the map data. 
By making the video information using filmed shots that 
introduces the facilities, the user can decide which fa- 
cility to visit, enjoying the filmed shots of the facilities. 
[0017] Together with the video information, a writing 
command is included. The writing command indicates 
to write the position information of a position associated 
with the video information in the rewritable area when 
the predetermined operation is performed during the re- 
production of the optical disk. By the execution of the 
writing command by the disk reproduction apparatus, 
the destination information can be written in the rewri- 
table area. Consequently, the user can easily have the 
destination written in the optical disk, enjoying the filmed 
shots introducing the moving picture data. The user 
brings the optical disk with the position information being 
written to the car and inserts the optical disk into the car 
navigation apparatus installed In the car. By doing so, 
the user can have the map information as the destina- 
tion displayed on the compact display and also have the 
car navigation apparatus search the route from the cur- 
rent position to the written destination. In this way, the 
car navigation apparatus reads the position information 
which has been easily written by the user In the house, 
displays the destination, and searches the route, there- 
by making it easy for the user to use the car drive sup- 
porting functions included in the car navigation appara- 
tus. The video information is displayed on the TV set in 
the house and the destination is written in the rewritable 
area in accordance with the user operation. In this way, 
the whole family can participate in deciding the destina- 
tion and the tourist spots to visit. 
[0018] The first and second objects of the present in- 
vention can also be achieved by a reproduction appa- 
ratus which reproduces an optical disk comprising a re- 
writable area, a first read only area for storing map in- 
formation that is used for navigating the car. and a sec- 
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ond read only area for storing a plurality of pieces of 
video information concerning facilities located in dis- 
tricts included in the map information and for storing a 
writing command that position information concerning a 
position of one of the facilities that is associated with 
one of the plurality of pieces of video information be writ- 
ten in the rewritable area when a predetermined opera- 
tion is performed during a reproduction of the piece of 
video information, the reproduction apparatus made up 
of; an optical pickup for optically reading data stored in 
the optical disk; a driving mechanism for moving the op- 
tical pickup; a moving picture decoder for decoding read 
video information; a receiving means for receiving a pre- 
determined operation performed by a user; and a con- 
trolling means for controlling the driving mechanism to 
move the optical pickup so that the video information is 
read, for controlling the driving mechanism to move the 
optical pickup so that the writing command correspond- 
ing to the video Information is read, and for controlling 
the driving mechanism to move the optical pickup so that 
the position information included in the writing command 
is written in the rewritable area. 
[0019] By means of this reproduction apparatus, the 
position Information is written In the rewritable area of 
the optical disk in accordance with the user operation 
while the video images are being reproduced. As a re- 
sult, the user can easily have the destination stored in 
the optical disk. 

[0020] The first and second objects of the present in- 
vention can also be achieved by a reproduction appa- 
ratus which reproduces an optical disk comprising a re- 
writable area, a first read only area for storing map in- 
formation that is used for navigating the car, and a sec- 
ond read only area for storing a plurality of pieces of 
video information concerning facilities located in dis- 
tricts included in the map information and for storing a 
writing command that position information concerning a 
position of one of the facilities that is associated with 
one of the plurality of pieces of video information be writ- 
ten in the rewritable area when a predetermined opera- 
tion is performed during a reproduction of the piece of 
video information, the reproduction apparatus made up 
of; an optical pickup for optically reading data stored in 
the optical disk; a driving mechanism for moving the op- 
tical pickup; a controlling means for controlling the driv- 
ing mechanism to move the optical pickup so that the 
map information is read, and for controlling the driving 
mechanism to move the optical pickup so that the posi- 
tion information written In the rewritable area Is read; 
and a car drive supporting means for supporting a car 
drive in accordance with the read map information and 
the read position information, the car drive supporting 
means including a fist displaying means for displaying 
map image and a second displaying means for display- 
ing a mark indicating a destination at a point according 
to the read position information. 
[0021] By means of this reproduction apparatus, the 
car drive can be supported in accordance with the des- 
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tination which has been written in the rewritable area of 
the optical disk. Therefore, the user does not need to 
set the destination using the car navigation apparatus 
in the car, and a period of time taken until the car starts 
can be reduced. 5 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] These and other objects, advantages and fea- 
tures of the present Invention will become apparent from io 
the following description thereof taken in conjunction 
with the accompanying drawings which illustrates a spe- 
cific embodiment of the invention. In the drawings: 
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formed by a system controlling unit; 

FtG. 20 is a display example displayed on a TV 

monitor; 

FIG. 21 shows a car navigation apparatus installed 
in a car; 

FIG . 22 shows the construction of the car navigation 
apparatus; 

FIG. 23 is a flowchart showing processing per- 
formed by a microcomputer; and 
FIG. 24 shows a displayed content where a map 
image and a flag mark indicating the destination are 
superimposed. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0023] An optical disk suitable for the present embod- 
iment is a digital video disk (referred to as the "DVD" 
hereinafter) which has two layers on a single side, with 
the two layers being a ROM information layer and a 
RAM information layer. Hereinafter, the DVD which has 
the two layers on the single side is referred to as the 
two-layer DVD." 

[0024] FIG. 2 A shows an appearance of a two-layer 
DVD 1 07 and FIG . 2B shows a sectional view of the two- 
layer DVD 107. FIG. 2C shows an enlarged section part 
of FIG. 2B. Starting from the bottom, the two-layer DVD 
107 is composed of a first transparent substrate 108, a 
ROM information layer 109a, a RAM information layer 
109b, a bonding layer 110, a second transparent sub- 
strate 111, and a print layer 1 1 2 on which a label is print- 
ed. 

[0025] The first transparent substrate 108 and the 
second transparent substrate 1 1 1 are both about 0.6mm 
thick, that is in a range of about 0.5mm to 0.7mm, and 
are reinforcers of the same material. 
[0026] A reflective membrane such as metal foil is at- 
tached to a surface of the ROM information layer 109a 
where it is in contact with the first transparent substrate 
108. Indented and protruding pits are formed in this re- 
flective membrane with high density using the molding 
technique. 

[0027] FIG. 3A shows shapes and sizes of pits, and 
FIG. 3B shows pit sequences on the ROM information 
layer 109a. As shown in FIG. 3A, the length of a pit rang- 
es from 0.4|im to 1 .87|im. A whole series of pits form a 
spiral track with a radial distance of 0.74^m between the 
pit lines. Information is retrieved by shining a light beam 
on the series of pits and measuring changes in the re- 
flection ratio of a light spot 114. The series of pits formed 
along the rotational direction of the disk form physical 
sectors. 

[0028] Each sector has the construction shown in 
FIG. 3C to secure the reliability of the data reading. The 
sector includes, as shown in FIG. 3C, a sector header 
area used for identifying each sector address, a user 
data area for storing 2KB-data, and an error correction 
code storing area for storing an error correction code for 
the user data area in the same sector. The disk repro- 



FIGs. 1A and IB show examples of conventional 
map images; 

FIG. 2 A shows an appearance of an optical disk 
used in the embodiment of the present invention; 
FIG. 2B shows a sectional view of the optical disk; 
FIG. 2C shows an enlarged view of a part where an 20 
optical spot is shone; 

FIG. 3A shows shapes and sizes of pits provided 
on a ROM information layer; 
FIG. 3B shows pit sequences on the ROM informa- 
tion layer; 25 
FIG. 3C shows a format of a physical sector; 
FIG. 4 A shows shapes and sizes of pits on a header 
of a RAM information layer; 
FIG. 4B shows the physical structure of the surface 
of the RAM information layer; 30 
FIG. 5 shows a spiral track; 
FIG. 6 shows logical constructions of layers on the 
optical disk; 

FIG. 7 shows a data format of a car navigation file; 
FIG. 8A shows a data format of map data; 35 
FIG. 8B shows a data format of road node data; 
FIG. 8C shows a data format of landmark data; 
FIG. 9 shows representations of contents in the 
map data; 

FIG. 10 shows representations of the road node da- 40 
ta and the landmark data; 

FIG. 11 shows how a plurality of pieces of map data 
are linked by link information; 
FIG. 12 is an example of a volume menu; 
FIG. 1 3 is an example of a video title set; -^5 
FIG. 14 is an example of VOB units; 
FIG. 15 shows a content of moving picture data 
which is multiplexed in a VOB; 
FIG. 16A is an example of highlight information in- 
cluded in a management information pack; so 
FIG. 16B is an example of an icon included in sub- 
picture data; 

FIG. 17 is a perspective view of a disk reproduction 
apparatus used in the embodiment of the present 
invention; 5S 
FIG. 1 8 is a block diagram showing the construction 
of a DVD player; 

FIG. 19 is a main flowchart showing processing per- 
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duction apparatus detects errors using the error correc- 
tion code when the user data area in the same sector is 
read, and also corrects the detected errors. 
[0029] In addition to the series of pits, indented and 
protruding lands and grooves are fornned on the surface s 
ot a reflective membrane such as a metal foil attached 
to the surface of the RAM information layer 109b. FIG. 
4 A shows shapes and sizes of pits on the header of the 
RAM information layer 109b, and FIG. 4B shows the 
physical structure of the surface of the RAM information 
layer 1 09b. As is the case with the ROM information lay- 
er 109a, the length of a pit ranges from 0.4^Lm to 1 .&7\im. 
The series of pits of the RAM information layer 109b is 
used for representing a sector address. The user data 
area and the error correction code storing area shown 
in FIG. 3C are respectively equivalent to a land 113 and 
a groove 114 which are indented and protruding parts. 
A record mark 115, which is made of an alloy membrane 
whose phase is changeable, is attached to the surface 
of the indented and protruding parts. Here, the phase 
change means that the state of the attached alloy mem- 
brane is changed from the crystal state to the non-crys- 
tal state by the light beam emission. In accordance with 
the phase change between the crystal state and the 
non-crystal state, information represented by 0 or 1 can 
be written on the record mark 115. 
[0030] The bonding layer 110, being formed between 
the ROM information layer 109a and the RAM informa- 
tion layer 1 09b, bonds these layers and is made of resin 
such as a silicon resin. 

[0031] The physical sectors on the ROM information 
layer 109a and the RAM information layer 109b form a 
spiral track on the information layers from an inner circle 
toward the circumference. FIG. 5 is a representation 
showing the spiral track comprising a plurality of physi- 
cal sectors. It should be noted here that the physical sec- 
tors referred to in the present specification are rounded 
rectangle areas formed on the spiral track and are the 
smallest units that secure the reliability of the data read- 
ing. 

[0032] The logical constructions of the ROM layer and 
the RAM layer are explained. Layer constructions of the 
ROM information layer 109a and the RAM information 
layer 109b are shown in FIG. 6. Each layer construction 
of the ROM layer and the RAM layer is composed of a 
physical layer having a logical construction for a 
firmware provided in the disk reproduction apparatus, a 
file layer having a logical construction of a file system, 
and an application layer for recording application soft- 
ware of the file system. 

[0033] The physical layer having the logical construc- 
tion for the firmware is first described. The firmware re- 
ferred to here means a control program for controlling a 
mechanism including a spindle motor for driving the disk 
and an actuator of an optical pickup. The logical format 
of the innermost layer includes, from the top, a lead-in 
area, a volume area, and a lead-out area. These areas 
are recognized by identification information included in 
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the sector address. The firmware refers to these areas 
and controls the spindle motor and the actuator of the 
pickup. 

[0034] The lead-in area stores operation stabilization 
data which is used when the disk reproduction appara- 
tus starts reading data from the optical disk. The lead- 
out area informs the disk reproduction apparatus of the 
end of reproduction and does not store meaningful data. 
[0035] The volume area stores various data and man- 
ages the physical sector, as a logical block, to which the 
volume area belongs. The firmware identifies the logical 
blocks by their serial numbers, which are put to consec- 
utive physical sectors with the first physical sector in the 
data recording area as number 0. 
[0036] Next, the file layer and the application layer 
formed on the volume area are explained. 
[0037] The file layer is divided Into a volume manage- 
ment area and a file area. The volume management ar- 
ea stores the file system management information con- 
form in g to I S0 13346, which is used to manage a plurality 
of logical blocks as files. The file system management 
information shows the relation between a plurality of file 
names and addresses of groups of logical blocks. The 
disk reproduction apparatus achieves the disk access 
in units of files by using the file system management in- 
formation. More specifically If a file name is given, the 
disk reproduction apparatus refers to all the file system 
management Information to calculate all the groups of 
logical blocks for the file, and accesses the groups of 
logical blocks to fetch a desired piece of digital data. 
[0038] As described later in this specification, the ap- 
plication file includes two file types respectively used by 
an in-car disk reproduction apparatus (referred to as "in- 
car player" hereinafter) and a non-in-car disk reproduc- 
tion apparatus (referred to as the "non-in-car player" 
hereinafter). The file system management information 
is referred when each of these disk reproduction appa- 
ratuses determines the file that it should use. 
[0039] The logical construction of the application layer 
is explained. The application layer of the ROM informa- 
tion layer 109a stores a car navigation file 116 (also 
called a "car navigation standard part") used by the in- 
car player and also stores a video manager 117 and a 
video title set 1 18 (these two are called "video standard 
parts") used by the non-in-car player. The application 
layer of the RAM information layer 1 09b can store a des- 
tination file 119 including a plurality of pieces of destina- 
tion information as position information of the destina- 
tion. The destination file 119 is referred by the in-car 
player. 

[0040] The car navigation file 116 stores various data 
used by the in-car player, that is, a car navigation appa- 
ratus provided in a car. FIG. 7 shows an example of a 
data format of the car navigation file 116. 
[0041] As shown in FIG. 7, the car navigation file 116 
is composed of a file label, map data management in- 
formation, a map data set, road node data management 
information, a road node data set, landmark data man- 
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agement information, and a landmark data set 
[0042] The file label includes a version name, a name 
ot the creator, and the creation date of the car navigation 
file 116. 

[0043] The map data management information in- 
cludes an address for each piece of map data stored in 
the map data set and the scale of the map data. 
[0044] The map data set includes a plurality of pieces 
of map data. 

[0045] The road node data management information 
includes an address for each road node data stored in 
the road node set and the scale of the road node. 
[0046] The road node data set includes a plurality of 
pieces of map data. 

[0047] The landmark data management information 
includes an address for each piece of landmark data 
stored in the landmark data set and the scale of the land- 
mark. 

[0048] The landmark data set includes a plurality of 
pieces of land mark data. 

[0049] The following is a description as to what the 
map data, the road node data, and the landmark data 
respectively represent. With reference to FIG. 9, the 
concept of map data stored in the two-layer DVD 107 is 
explained, and subjects in practice which are represent- 
ed by the map data, the road node data, and the land- 
mark data are described. 

[0050] In FIG. 9, a coordinate system 2m indicates a 
topography ml stored as a map on a scale m4, and a 
coordinate system 3m indicates the topography ml on a 
scale m5 (m5>m4). Each frame in these coordinate sys- 
tems is subjected to the map data. 
[0051] In the coordinate system m2, districts A, B, G, 
D, E, F, G, H, and I corresponding to nine sections are 
respectively indicated as one piece of map data. Mean- 
while, in the coordinate system m3, districts 1,2,3, and 
4 corresponding to four sections are respectively indi- 
cated as one piece of map data. 
[0052] The map data indicating the same district in a 
plurality of coordinate systems has a hierarchical rela- 
tionship. As one example, the map data 1, 2, 3, and 4 
respectively indicate the northeast, northwest, south- 
east, and southwest of the map data I. The map data I 
shown in FIG. 9 is on the upper layer of the map data 1 , 
2, 3, and 4. That is, the map data 1,2,3, and 4 is on the 
lower layer of the map data !. 

[0053] FIG. 10 shows contents of the map data I and 
the map data 1,2,3, and 4. 

[0054] A national road P1 runs from the east to the 
west in the center of the district I, and municipal roads 
P2, P3, P4, P7, and P8 also runs. Moreover, construc- 
tions t1 , t2, t3, t4, and t5 are located in the district I. 
[0055] Subjects of the landmark data are construc- 
tions and facilities wh ich can be landmarks when visiting 
the district, such as famous tourist spots, government 
offices, and medical facilities. Subjects of the road node 
data are intersections on the national road and the mu- 
nicipal roads, and each road node indicates routes to 
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which the national road or the municipal road branches. 
For example, in the coordinate system m2, the national 
road P1 is presented by road nodes R1, R2, R3, R4, 
and R6 corresponding to intersections 01, 02, 03, 04, 

5 and 06. The constructions t1 , t2, t3, t4, and t5 are pre- 
sented by landmarks K1 , K2, K3, K4, and K5. 
[0056] Meanwhile, in the coordinate system m3, the 
national road P1 is presented by road nodes r1, r2, r3, 
r4, and r6, and the constructions t1 , t2, t3, t4, and t5 are 

10 presented by the landmarks K1 , K2, K3, K4, and K5. A 
municipal road P2 is presented by road nodes r7 and 
r1 0, and a municipal road P3 is presented by road nodes 
r7 and r11. 

[0057] A municipal road P4 is presented by road 
nodes r8 and r1 2, and a municipal road P6 is presented 
by road nodes r14, r15, and r16. 
[0058] According to this concept, the data format of 
the map data for showing the map is defined as shown 
in FIG. 8A. 

20 [0059] "Upper left longitude," "upper left iatrtude," 
"lower right longitude," and "lower right latitude" respec- 
tively indicate a position of the district associated with 
the map data in the coordinate system ml. 
[0060] "Link information to northwest of 8-neighbor 

25 map data" indicates information of a neighboring district 
in the northwest direction. 

[0061] "Link information to north of 8-neighbor map 
data" indicates information of a neighboring district in 
the north direction. 
30 [0062] "Link information to northeast of 8-neighbor 
map data" indicates information of a neighboring district 
in the northeast direction. 

[0063] "Link information to east of 8-neighbor map da- 
ta" indicates information of a neighboring district in the 
35 east direction. 

[0064] "Link information to southeast of 8-neighbor 
map data" indicates information of a neighboring district 
in the southeast direction. 

[0065] "Link information to south of 8-neighbor map 
40 data" indicates information of a neighboring district in 
the south direction. 

[0066] "Link information to southwest of 8-neighbor 
map data" indicates information of a neighboring district 
in the southwest direction. 
45 [0067] "Link information to west of 8-neighbor map 
data" indicates information of a neighboring district in 
the west direction. 

[0068] "Link information to map image data" indicates 
an address of the image data showing an overlook of 

50 the district corresponding to the current map data. 
[0069] "Link information to upper scale map data" in- 
dicates, when the current road node has a road node 
on the upper scale, an address of the road node. 
[0070] "Link information to lower scale map data 

55 showing details of northeast" indicates, when the cur- 
rent road node has a road node on the lower scale show- 
ing the details of the northeast part, an address of the 
road node. 
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[0071] "Link information to lower scale map data 
showing details of northwest" indicates, when the cur- 
rent road node has a road node on the lower scale show- 
ing the details of the northwest part, an address of the 
road node. 

[0072] "Link information to lower scale map data 
showing details of southeast" indicates, when the cur- 
rent road node has a road node on the lower scale show- 
ing the details of the southeast part, an address of the 
road node. 

[0073] "Link information to lower scale map data 
showing details of southwest" indicates, when the cur- 
rent road node has a road node on the lower scale show- 
ing the details of the southwest part, an address of the 
road node. 

[0074] "Link information to landmark data" indicates, 
when landmarks should be arranged on the Image data 
indicated by the "link information to map image data," 
addresses of the landmarks. 

[0075] "Link information to road node data" indicates, 
when road nodes should be arranged on the image data 
indicated by the "link information to map Image data", 
an address of a road node link table which shows ad- 
dresses of the road nodes. 

[0076] By means of this format, map data of neighbor- 
ing districts in a coordinate system can be clearly Indi- 
cated. Meanwhile, the map data can clearly indicate 
map data stored in the upper coordinate system and the 
lower coordinate system. Also, the landmarks and the 
road nodes in the coordinate system can be Indicated. 
[0077] A data format of road node data for indicating 
a road according to the stated concept is defined as 
shown In FIG. 8B. 

[0078] "Latitude and longitude of road node" indicates 
the latitude and longitude of an intersection associated 
with the road node. 

[0079] "Road type information" indicates a type of a 
road on which the intersection associated with the road 
node Is located. More specifically, the "road type infor- 
mation" indicates a road width, the number of lanes, and 
national road information. 

[0080] "Link information to road node of lower scale 
map" indicates, when the current road has a road node 
on the lower scale, an address of the road node. 
[0081] "Link information to road node of upper scale 
map" Indicates, when the current road node has a road 
node on the upper scale, an address of the road node. 
[0082] "Number of neighboring nodes" indicates, 
when the current road node has at least one neighboring 
road node, the total number of the neighboring road 
nodes. 

[0083] "Link information to neighboring node X 
number of nodes" indicates, when the current road node 
had at least one neighboring road node, all addresses 
of the road nodes. 

[0084] A data format of the landmark data is defined 
as shown in FIG. 8C. 

[0085] "Latitude and longitude of landmark" indicates 
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the latitude and longitude of a construction associated 
with the landmark. 

[0086] "Landmark type" Indicates a type of a construc- 
tion associated with the landmark. More specifically, the 
"landmark type" indicates what the construction is, 
namely, whether it is an amusement park, a hospital, or 
the like. 

[0087] The following is a description as to how the dis- 
tricts 1,1,2, 3, and 4 given as examples in FIG. 10 are 
converted into data according to the formats shown in 
FlGs. 8A. 88, and 8C. 

[0088] FIG. 11 shows map data of the districts 1.1,2, 
3. and 4, the landmark data, and the road node data. 
Each link information to 8-neighbor map data of the map 
data for the district I indicates link information to a map 
data address of the corresponding district A, B, C, D, E, 
F, G, or H. Each link Information to lower scale map data 
indicates link information to the map data of the corre- 
sponding district 1,2,3, or 4. "Link information to road 
node data" indicates the address of the road node link 
table which includes link information to the road nodes 
R1, R2, R3, R4, R5, R6, and R7. 
[0089] "Link information to neighboring nodexnumber 
of nodes" of the road node data R1 includes link infor- 
mation to the road node R2. and "link Information to 
neighboring node x number of nodes" of the road node 
R4 includes link information to the road nodes R3, R5, 
R6, and R7. 

[0090] "Link information to upper scale map data" in 
the map data of the district 3 indicates link information 
to a map data address of the district I. "Link information 
to lower scale map data" In the map data of the district 
I indicates link information to map data addresses of the 
districts 1 , 2, and 4. "Link information to road node data" 
in the map data of the district i indicates the address of 
the road node link table which Includes link information 
to the road nodes r1 , r2, r7, and r8. 
[0091] "Link information to neighboring node X 
number of nodes" of the road node data r1 includes link 
information to the road node r7, and "link Information to 
neighboring nodexnumber of nodes" of the road node 
data r8 includes link information to the road nodes r2 
and r4. 

[0092] The landmarks of the constructions t1, t2. t3, 
t4. and t5 are listed in a landmark list as shown in FIG. 
11. 

[0093] Next, the video title set 1 1 8 and the video man- 
ager 117 are explained, both of which are application 
files used by the non-in-car player. 
[0094] The video title set 118 shown in FIG. 6 is a file 
that includes a plurality of video titles used for visually 
introducing the tourist spots, government offices, and 
medical facilities associated with the landmark data in- 
cluded in the car navigation file 116. Here, these video 
titles are shown using moving pictures. The video title 
set 118 includes three video titles for each introducing 
a tourist spot in the district I. A video title 1 is used for 
introducing the Osaka Tower, a video title 2 is for the 
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Osaka Dome, and a video title 3 is for the Osaka Aquar- 
ium. 

[0095] The video manager 117 shown in FIG. 6 dis- 
plays a menu (or, a volume menu) presenting the plu- 
rality of video titles included in the video title set 118, 
and is a file used for reproducing one of the video titles 
which is selected on the volume menu via a determina- 
tion operation performed by the user. 
[0096] FIG. 1 2 shows an example of the volume menu 
included in the video manager 117. As shown in this 
drawing, three video titles corresponding to three tourist 
spots are presented. 

[0097] The following is a description of the construc- 
tion of the video title set 118. FIG. 1 3 Is a data format of 
the video title set 118. As shown in FIG. 13. the video 
title set 118 includes a VTS (Video Title Set) manage- 
ment table, a VTS unit title search pointer table, a PGC 
(Program Chain) information table, and a VOB (Video 
Object) table. 

[0098] The VTS management table is header infor- 
mation of the video title set 118 and stores pointers for 
storage positions of the VTS unit title search pointer ta- 
ble and the PGC information table. 
[0099] The VOB table includes a plurality of VOBs 
which are useable when one of the plurality of video ti- 
tles included in the video title set 1 1 8 is reproduced. The 
VOB referred to here is a so-called an "MPEG stream" 
in which various variable-length stream data, such as 
moving picture data, audio data, sub-picture data, and 
management information, are multiplexed, and is a unit 
used as one scene of a movie in a DVD. After inverse 
quantization processing and inverse discrete cosine 
transformation processing, the moving picture data is 
displayed as video images according to motion compen- 
sation prediction based on a motion vector. The sub-pic- 
ture data is image data compressed according to run- 
length coding, and the audio data is digital sound by the 
linear PCM method or the Dolby AC-3 method. 
[0100] The moving picture data multiplexed in a 
VOB#1 stored in the VOB table shows filmed shots 
around the Osaka Tower and inside the Osaka Tower. 
The moving picture data multiplexed in a VOB#2 stored 
in the VOB table shows filmed shots in the Osaka Aquar- 
ium, the filmed shots including a whale shark swimming 
in the water tank. The moving picture data multiplexed 
in a V0B#3 shows filmed shots of a baseball game of a 
pennant race in the Osaka Dome, 
[0101] FIG. 1 5 shows an example of the video image 
multiplexed in the VOB#1 . As shown in this drawing, the 
Osaka Tower, one of the symbols in Osaka, is shown at 
the upper left corner. As described above, the landmark 
data stored in the car navigation file 116 represents the 
tourist spots and the constructions as K1, K2, K3, K4, 
and K5. As such, the displayed image gives a restrained 
impression in design. By means of the VOB table, on 
the other hand, the same tourist spots and the construc- 
tions as stored in the car navigation file 116 are dis- 
played using the filmed shots in high picture quality. The 



construction t5 associated with the Osaka Tower is in- 
organically represented by the rectangle form K5 in the 
landmark data. By means of the VOB, meanwhile, the 
Osaka Tower is lively represented using the filmed 
5 shots. 

[0102] The audio data multiplexed in the VOB#1 in- 
cludes light background music and a narration explain- 
ing about the corresponding tourist spot, i.e., the Osaka 
Tower. The narration ends with "Now, the introduction 
10 of the Osaka Tower is finished. Do you set the Osaka 
Tower as your destination?" 

[0103] FIG. 16B shows an example of a bitmap mul- 
tiplexed in the sub-picture data. This sub-picture data 
includes data of character strings "Naniwa Ward of Os- 

75 aka City: Periphery of Osaka Tower Set As Your Desti- 
nation?" shown in FIG. 16B, with the data being com- 
pressed with run length coding. This bitmap is displayed 
at the end of the reproduction of the moving picture data. 
[01 04] The PGC inf omnatlon table indicates a start ad- 

20 dress and an end address of a VOB included in the VOB 
table when one of the video titles is reproduced, and also 
controls valid reproduction during the reading of the vid- 
eo title. 

[0105] The VTS unit search pointer table specifies 
25 PGC information stored in the PGC information table, 
that is required for the reproduction of the video title. 
[0106] The following is a description as to how each 
VOB is multiplexed. 

[0107] FIG. 14 shows the construction of the VOB. As 

30 shown in FIG. 14, a VOB includes a plurality of VOB 
units aligned in time series. In a VOB unit (indicated as 
"VOBU" in the drawing), pieces of variable-length com- 
pressed data which can be reproduced together in a 
time period ranging from about 0.5 to 1 .0 seconds are 

35 multiplexed. 

[01 08] The pieces of variable-length compressed da- 
ta which can be multiplexed in the VOB unit include mov- 
ing picture data, a plurality of channels of audio data, 
and a plurality of channels of sub-picture data. These 

40 pieces of data multiplexed in the VOB unit are respec- 
tively referred to as a video pack, an audio pack, and a 
sub-picture pack. Each data pack has 2KB of data. 
[0109] The plurality of VOB units in the VOB are ar- 
ranged in time sequence. However, all data packs in a 

45 VOB unit can be arranged irregularly, except the man- 
agement information pack which should be placed at the 
first position. Also the total number of packs in a VOB 
unit and the number of packs for each type may not be 
the same. More specifically, a VOB unit may include au- 

50 dio data, sub-picture data, and moving picture data in 
this order, or may include sub-picture data, moving pic- 
ture data, and audio data in this order. Alternatively, a 
VOB unit may include three or five hundreds of video 
packs. 

55 [0110] All data packs except for the management in- 
formation pack can be irregularly arranged since the re- 
production apparatus fetches these packs after storing 
them in buffers. This is to say, they do not need to be 
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arranged in a certain order Each VOB unit has the 
number of packs different from each other since the data 
is encoded according to the variable-length coding and 
the amount of data is considerably different for each 
VOB unit even if the data can be reproduced in the time 
period ranging from about 0.5 to 1 .0 seconds. 
[0111] Decoders in the disk reproduction apparatus 
need to be controlled to inform the disk reproduction ap- 
paratus of the data amount to be transferred in a repro- 
duction unit of about 0.5 seconds before the reproduc- 
tion of about 0.5 seconds starts, so that the disk repro- 
duction apparatus realizes decode processing in ac- 
cordance with the informed data amount. For this rea- 
son, the management information pack is arranged be- 
fore all the variable-length compressed data in the VOB 
unit so that the variable-length compressed data can be 
uniformly reproduced in a certain period of time, such 
as about 0.5 seconds. The management information in- 
cludes a transfer rate for the whole VOB unit, transfer 
rates for the moving picture stream, audio stream, sub- 
picture stream, and a buffer size. 
[0112] One of a plurality of management information 
packs placed at the first position of the VOB unit may 
include information for indicating the control associated 
with the bitmap displayed using the sub-picture data to 
the disk reproduction apparatus. 
[0113] The information used for indicating the control 
associated with the bitmap to the disk reproduction ap- 
paratus is referred to as the "highlight information". FIG. 
16A shows a highlight information example. As shown 
in this drawing, the highlight information includes coor- 
dinate infomnation for indicating a range to be converted 
and color information tor specifying a color and a mixture 
ratio when the user selects or determines the bitmap as 
an item, and also includes a highlight command which 
the disk reproduction apparatus executes after the item 
displayed using the sub-picture data is selected by the 
user. In this way, since the management information 
pack includes the command executed by the disk repro- 
duction apparatus when the item is selected by the user, 
the object of the VOB is not limited to displaying the mov- 
ing pictures. Specifically, the disk reproduction appara- 
tus executes the highlight command, so that interactive 
reproduction is realized. 

[0114] As shown in FIG. 16A, "longitude#m1" speci- 
fied in the first operand of the highlight command "Set- 
WriteRAM longitude#m1 , Iatitude#n1 " indicates the lon- 
gitude of the tourist spot introduced using the moving 
picture data included in the VOB which includes the cur- 
rent management information pack. Meanwhile, "lati- 
tude#n1 " specified in the second operand indicates the 
latitude of the tourist spot introduced using the moving 
picture data included in the VOB which includes the cur- 
rent management information pack, and "SetWriteRAM" 
specified as an operation code indicates that the longi- 
tude and the latitude specified in the first and second 
operands are written in the destination file 119 of the 
RAM information layer 109b of the two-layer DVD 107. 
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[Oil 5] Accordingly, the interactive reproduction using 
the highlight command "SetWriteRAM" is achieved by 
writing the longitude and latitude in accordance with the 
user operations. The writing of the longitude and latitude 

5 can be performed while the moving picture data intro- 
ducing the tourist spot is being displayed. As such, the 
user can easily perform the writing operation on the two- 
layer DVD 1 07, enjoying the filmed shots introducing the 
moving picture data. 

10 [0116] In addition, the user can decide which tourist 
spot to visit or not to visit by watching the plurality of the 
video titles and listening to the narrations concerning the 
tourist spots. 

[0117] Next, the disk reproduction apparatus as the 

IS non-in-car player is explained. FIG. 17 shows an audio/ 
visual environment for the video titles, with a consumer 
AV disk reproduction apparatus (referred to as the "DVD 
player" hereinafter) being the central component. The 
audioA^isual environment includes a DVD player 1 , a TV 

20 monitor 2, and a remote controller 91 . 

[0118] The DVD player 1 reproduces the video titles 
recorded on the two-layer DVD 1 07. More specifically, 
VOBs recorded on the DVD are converted to NTSC (Na- 
tional Television System Committee) or PAL (Phase Al- 

25 ternating by Line) signals. Here, this signal conversion 
means the video title reproduction since the NTSC sig- 
nals and the PAL signals are based on the international 
standards of the television signals. Therefore, the con- 
version from the VOBs recorded on the DVD to the NT- 

30 SO signals or the PAL signals means that the video titles 
are displayed on a monitor for TV broadcast that has 
become widespread in the world. 
[0119] The DVD player 1 has a slot on the front side 
and a disk drive in the rear direction of the slot for setting 

35 the two-layer DVD 107. 

[0120] On the back side of the DVD player 1 , a video 
output terminal and an audio output terminal are set. 
Through AV cords connected to the terminals, the NTSC 
or the PAL signals (referred to as the "image signals" 

40 hereinafter) reproduced by the DVD player 1 can be out- 
putted to the TV monitor 2. The remote controller 91 re- 
ceives user operations. 

[0121] FIG. 18 is a block diagram showing the con- 
struction of the DVD player 1 used in the present em- 

45 bodiment. The DVD player 1 is composed of a disk drive 
16, an optical pickup, a disk drive controlling unit 83, a 
signal processing unit 84, an AV decoding unit 85, a re- 
mote control receiving unit 92, and a system controlling 
unit 93. The AV decoding unit 85 includes a signal sep- 

50 arating unit 86, a video decoder 87, a sub-picture de- 
coder 88, an audio decoder 89, and a picture mixing unit 
90. 

[0122] The disk drive 16 includes a board on which 
the two-layer DVD 107 is set and a spindle motor 81 for 
55 clamping and rotating the two-layer DVD 1 07. The board 
moves in and out of the cubic space by means of an 
eject mechanism which is not shown in the drawing. The 
user places the two-layer DVD 1 07 on the board ejected 
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outside the DVD player 1. Then, the board moves into 
the DVD player 1 , loading the two-layer DVD 107. 
[0123] The disk drive controlling unit 83 controls the 
spindle motor 81 for rotating the disk and also controls 
the mechanism including the optical pickup for reading 
the image signals recorded on the disk and an actuator 
of the optical pickup. Specifically, the disk drive control- 
ling unit 83 adjusts the motor speed according to a track 
position specified by the system controlling unit 93, 
moves the optical pickup by controlling the actuator, 
then after a correct track is detected by servo control, 
waits for a desired physical sector and reads signals 
continuously starting from desired position. The disk 
drive controlling unit 83 can have the optical pickup ac- 
cess the ROM information layer 1 09a and the RAM in- 
formation layer 1 09b. Moreover, the disk drive control- 
ling unit 83 can increase the intensity of the optical beam 
when accessing the RAM infomaation layer 109b, so that 
information can be written in the RAM information layer 
109b by changing the phase of the land on the surface 
of the RAM information layer 1 09b. 
[01 24] The signal processing unit 84 converts the sig- 
nals read through the optical pickup into digital data by 
processing the signals with amplification, waveform 
shaping, binarization, demodulation, error correction, 
etc., and then stores the processed data in a buffer 
memory of the system controlling unit 93 in units of log- 
ical blocks. 

[01 25] The AV decoding unit 85 converts VOBs of dig- 
ital data Into the video signals and audio signals. 
[01 26] The signal separating unit 86 receives the dig- 
ital data transferred from the buffer memory in units of 
logical blocks (packets), and classifies the data into the 
moving picture data, sub-picture data, audio data, and 
management information pack by identifying the stream 
ID and sub-stream ID in the header of each packet. The 
signal separating unit 86 outputs the moving picture da- 
ta to the video decoder 87, the audio data to the audio 
decoder 89, the sub-picture data to the sub-picture de- 
coder 88, and the management information pack to the 
system controlling unit 93. 

[0127] The picture mixing unit 90 outputs video sig- 
nals after mixing the outputs from video decoder 87 and 
the sub-picture decoder 88 according to the ratio spec- 
ified by the system controlling unit 93. 
[01 28] The system controlling unit 93 is composed of 
a program memory for storing programs to realize func- 
tions of the system controlling unit 93, a work memory 
required for the program execution, a buffer memory for 
storing the data of the disk in units of logical blocks, a 
CPU for executing the programs, and an interface con- 
trolling unit for inputting and outputting the data and con- 
trol signals. With this construction, the system control- 
ling unit 93 controls the entire disk reproduction appa- 
ratus. 

[0129] FIG. 1 9 is a flowchart showing the processing 
performed by the system controlling unit 93. The oper- 
ation of the DVD player 1 is described, with reference 



to this flowchart of FIG. 1 9. 

[0130] When the DVD player 1 is turned on, the sys- 
tem controlling unit 93 is in a wait state judging whether 
the two-layer DVD disk has been inserted (step S51 ). 

5 The system controlling unit 93 reads the video manager 
117 (step S52), and has the volume menu displayed in 
accordance with the video manager 117 (step S53). 
Then, the system controlling unit 93 judges whether the 
determination operation is performed on the volume 

to menu (step S54), and, if so ("Yes" in step S54), reads 
the PGC information corresponding to the video title 
(step S55). The system controlling unit 93 places the 
optical pickup to the leading address of the VOB in ac- 
cordance with the PGC information and starts reading 

IS the VOB (step S56). As the VOB is read, a superim- 
posed image (shown in FIG. 20) of the filmed shot 
shown in FIG. 15 and the bitmap shown in FIG. 16B is 
displayed on the TV monitor 2. 
[0131] The system controlling unit 93 judges whether 

20 the highlight information is included in the management 
information pack of the read VOB (step S57). If so, the 
system controlling unit 93 stores the highlight informa- 
tion in the buffer (step S58). After storing the highlight 
information, the system controlling unit 93 judges 

25 whether the determination operation is performed (step 
S59), and, if so, executes the highlight command of the 
highlight information (step S60). 
[01 32] When the highlight command is "SetWriteRAM 
longitude#m1. Iatitude#nr, the system controlling unit 

30 93 performs the predetermined signal processing on 
"longitude#m1 " specified in the first operand and "lati- 
tude#nr specified in the second operand, and moves 
the optical pickup to access the spiral track on the sur- 
face of the RAM information layer 109b. By increasing 

35 the output from the optical pickup, the system controlling 
unit 93 has the longitude and the latitude specified in 
the highlight command written in the destination file 119 
as one element. 

[01 33] After this, the system controlling unit 93 judges 
40 whether the optical pickup reaches the end address of 
the VOB specified in the PGC information (step S61 ). If 
not, the system controlling unit 93 advances the optical 
pickup to the next address (step S62) and performs the 
processing starting from step S57. If the processing 
45 from step S57 to step S62 has been performed on the 
all addresses of the VOB, this means that the reproduc- 
tion of the VOB is finished. 

[01 34] Next, a car navigation apparatus installed in a 
car as the in-car player is explained. FIG. 21 shows an 
so appearance of a car navigation apparatus 30 installed 
in the car. 

[0135] FIG. 22 shows the construction of the car nav- 
igation apparatus 30 installed in the car as shown in FIG. 
21. As shown in FIG. 22, the car navigation apparatus 
ss 30 is composed of a GPS (Global Positioning System) 
antenna 20 for receiving radio waves, a positioning unit 
21 for positioning the longitude, latitude, and altitude of 
the current car position, a driving mechanism 22 for set- 
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ting the two-layer DVD 107 and for controlling the rota- 
tion of the two-layer DVD 107 and the reading of the 
data recorded on the two-layer DVD 1 07, a compact dis- 
play 23 for displaying a map image of the peripheral area 
of the positioned longitude and latitude out of the map 
information, a microcomputer 24 for performing various 
controls in the car navigation apparatus 30, a keypad 
for receiving the user operations, and an operating unit 
25 for receiving the operations performed using the re- 
mote controller 91 having a trackball. The microcomput- 
er 24 has various functions, such as a destination setting 
function, a current position setting function, and a route 
searching function, for supporting the car drive. 
[0136] After the two-layer DVD 107 is loaded on the 
driving mechanism 22, the microcomputer 24 has the 
map image displayed and has the map image scrolled 
as the car moves. Then, the microcomputer 24 has a 
menu displayed to show executable car drive supporting 
functions, such as the destination setting function, cur- 
rent position setting function, and route searching func- 
tion. For example, when the determination operation is 
performed for the destination setting function or the 
route searching function on the menu, the microcomput- 
er 24 reads the destination information recorded in the 
RAM information layer 109b of the two-layer DVD 107 
and then executes the corresponding function using the 
read destination information. 

[01 37] FIG. 23 is a flowchart showing the processing 
tor the destination setting function out of the car drive 
supporting functions presented by the microcomputer 
24. If the function selected on the menu is not the des- 
tination setting function {"No" in step S31 ), the process- 
ing of this flowchart is terminated. If the selected function 
is the destination setting function ("Yes" in step S31), 
the microcomputer 24 reads the longitude and latitude 
of the destination from the RAM layer of the two-layer 
DVD 107 (step S32), and reads map data, road node 
data, and landmark data associated with the longitude 
and latitude of the determined destination from the car 
navigation file 116 stored in the ROM layer of the two- 
layer DVD 107 (step S33). The microcomputer 24 has 
the map image displayed on the compact display 23 in 
accordance with the map data, road node data, and 
landmark data read in step S33 (step S34). Then, the 
microcomputer 24 has a flag mark indicating the desti- 
nation displayed at the position of the read longitude and 
latitude on the displayed map image (step S35). FIG. 24 
shows the compact display 23 displaying the map image 
on which the flag mark indicating the destination is su- 
perimposed. 

[0138] When executing the route searching function, 
the microcomputer 24 reads the road node data from 
the car navigation file 1 1 6 as well as reading coordinates 
of the destination from the RAM information layer 109b. 
Then, the microcomputer 24 searches a route from the 
current position to the determined destination, with the 
current position having been separately set. 
[0139] By means of the present embodiment, the car 



navigation file 1 1 6 of the two-layer DVD 1 07 stores map 
data, road node data, and landmark data required for 
guiding the car, and the video title set 118 stores a plu- 
rality of video titles concerning facilities located in dis- 

5 tricts included in the map data. A VOB comprising one 
scene of a video image of a video title is a filmed shot 
in high picture quality, and using the DVD player, the 
video image can be displayed on the consumer TV set. 
As such, the whole family can decide the facilities to visit 

10 or not to visit in the house, enjoying the filmed shots in- 
troducing the facilities. 

[0140] The VOB includes a writing command that in- 
dicates to write the position information of a position as- 
sociated with the video information in the RAM informa- 
15 tion layer 109b when the predetermined operation is 
performed while the two-layer DVD 107 is being repro- 
duced. When the disk reproduction apparatus executes 
the writing command, the position information can be 
written on the RAM information layer 109b. Conse- 
co quently, the user can easily have the destination written 
in the two-layer DVD 107, enjoying the filmed shots in- 
troducing the moving picture data. 
[0141] Accordingly, the whole family can set the des- 
tination in the house using their TV set in the relaxed 
25 mood. 

[01 42] The user brings the two-layer DVD 1 07 with the 
position information being written as the destination to 
the car and inserts it into the car navigation apparatus 
installed in the car. By doing so, the user can have the 

30 longitude and latitude of the destination displayed on the 
compact display 23 and also have the car navigation ap- 
paratus search the route from the current position to the 
written destination. Consequently, the car navigation 
apparatus reads the position information which has 

35 been easily written by the user in the house, displays 
the destination, and searches the route. In this way, the 
user can easily use the car drive supporting functions 
included in the car navigation apparatus. In addition, 
with reference to the position Information written In the 

40 two-layer DVD 107, the car navigation apparatus can 
speedily pertomris the destination display and the route 
search. As a result, the family can start off on the trip 
early. 

[0143] Although the present invention has been de- 
45 scribed according to the present embodiment, the 
present embodiment only shows a system example 
which realizes the optimum effects of the present inven- 
tion. The same effects can be obtained using the follow- 
ing modifications (a) to (k). 

so 

(a) Although the information transfer from the DVD 
player 1 to the car navigation apparatus is realized 
by writing the destination information on the RAM 
information layer 109b in the present embodiment, 
55 the transfer of the destination information is not lim- 
ited to this. For example, the destination information 
may be transferred via a remote controlling device. 
More specifically, the DVD player 1 and the car nav- 
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igation apparatus may be respectively provided 
with a transmitting unit and a receiving unit for sig- 
nals outputted from the remote controlling device, 
so that the destination information can be trans- 
ferred from the DVD player 1 to the car navigation s 
apparatus via the remote controlling device. 

(b) The DVD player 1 may compress the destination 
information according to Huffman coding and dis- 
play the compressed codes on the monitor. The us- 
er may input the compressed codes into the in-car io 
player using keys so that the transfer between the 
DVD player 1 and the car navigation apparatus can 

be realized. 

(c) The destination information may be transferred 
from the DVD player 1 to the car navigation appa- ^5 
ratus via an audio tape. More specifically, the DVD 
player 1 may be provided with a device which con- 
verts the destination information to audio output sig- 
nals and then outputs the audio output signals. The 
outputted audio output signals may be recorded on 20 
the audio tape using a cassette deck. Meanwhile, 

the car navigation apparatus may be provided with 
an Interface which fetches the destination informa- 
tion from the audio tape. For example, the car nav- 
igation apparatus is usually installed together with 2S 
the cassette deck, so that a serial interface unit may 
be set for receiving data from the cassette deck. 

(d) In the present embodiment, the operations per- 
formed on the car navigation apparatus is received 

via the remote controller. However, the operations 50 
maybe received via a light-pen. In this case, the car 
navigation apparatus detects a position which is 
correctly touched by the light-pen on the monitor us- 
ing the method disclosed in Japanese Laid-Open 
Patent Application No. 3-325240. More specifically 35 
the car navigation apparatus calcu lates the position 
touched by the light-pen on the displayed map im- 
age, and so specifies the longitude and latitude of 
the position indicated by the user in accordance 
with the calculation result. By means of this method, 40 
color of roads may be changed as disclosed in Jap- 
anese Laid-Open Patent Application No. 3-53272. 

In addition, the DVD player 1 may also be pro- 
vided with a light-pen as an interface, so that the 
same effect as in the car navigation apparatus can 
be expected. 

(e) The non-in-car player may reproduce the car 
navigation standard part of the two-layer DVD 107. 
In this case, the non-in-car player previews route 
data that has been set so that the user can see how so 
the route data is reflected on the map. 

More specifically, the video title set 118 may 
store a control command including route data and 
a parameter storing a keyword value used for 
searching a map area which is to be displayed, and 55 
then reproduction control may be shifted from the 
video title set 118 to the car navigation file 116. 

(f) When a moving picture displaying function can 



be provided in the construction of the in-car player, 
the video standard parts, such as the video title set 
118, may be reproduced. As a result, the user can 
see guide information associated with the specified 
position on the map. In this case, the map informa- 
tion of the car navigation file 1 1 6 may store a control 
command including a title number and a PGC 
number as parameters, and then reproduction con- 
trol may be shifted to the video standard parts. 

(g) In the present embodiment, the sub-picture data 
includes the image data of subtitles. However, the 
sub-picture data may include vector graphics or 
three dimensional computer graphics (CG). With 
such arrangements, games can be realized in which 
compressed moving pictures of filmed shots and 
CG are mixed. 

(h) In the present embodiment, a VOB unit consists 
of a GOP (Group of Picture). It is needless to say 
that if the stored moving pictures have a reproduc- 
tion time of about a second, a VOB unit may consist 
of two or three GOPs with very short reproduction 
time. In this case, a management information pack 
is set before such a plurality of consecutive GOPs. 
The management information pack includes valid 
reproduction information for the plurality of GOPs. 

(i) In the present embodiment, the PCM data and 
the AC-3 data are used for the audio data. However, 
other kinds of audio data such as compressed PCM 
data, MPEG audio data, and MIDI data may be used 
as far as the data can be interleaved In the system 
stream. 

(j) In the present embodiment, the digital moving 
picture data under MPEG2 is used for the moving 
picture data. However, other kinds of moving picture 
data such as the digital moving picture data under 
MPEG1 and the digital moving picture data with a 
conversion algorithm other than DCT (Discrete Co- 
sine Transform) under MPEG may be used as far 
as the moving picture data can form the multimedia 
data with the audio data and the sub-picture data, 
(k) In the present embodiment, the management in- 
formation packs are included in VOBUs In units of 
GOPs, being the units of reproducing moving pic- 
ture data. However, it is needless to say that if the 
method for compressing digital moving pictures 
changes, the unit of the management information 
pack changes according to the compression meth- 
od. 

[01 44] Finally, a method for producing an optical disk 
used in the present embodiment is described. The editor 
has to prepare master tapes such as video tapes of var- 
ious shots filmed with video cameras and music tapes 
in which songs and sounds are recorded live. The mov- 
ing pictures and sounds in the tapes are digitized and 
loaded into a nonlinear editing machine. The editor cre- 
ates menus and items using application programs such 
as a graphic editor loaded in the editing machine, repro- 
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ducing pictures and sounds frame by frame. The editor 
also creates management information packs liaving 
liighlight commands by using a GUI generator and the 
like. Then, the editor encodes the above data under 
MPEG to create moving picture data, audio data, sub- 
picture data, and management information pack. Then, 
the editor creates the VOB unit and VOBs by using the 
nonlinear editing machine. The editor assigns numbers 
to the VOBs. Also, the editor creates PGC information 
#1. #2, #3 #n, and a VTS unit title search pointer ta- 
ble. The editor loads these pieces of data into a memory 
in a workstation. 

[0145] The data is converted into logical data se- 
quences so that the data is recorded in the file area. The 
logical data sequences are recorded into a medium 
such as the magnetic tape, then converted to physical 
data sequences. The physical data sequences include 
volume data with ECC (Error Check Code), Eight-to-Six- 
teen conversion, and data in the lead-in area and lead- 
out area. A master optical disk is produced by using the 
physical data sequences. Then, copies of the master 
optical disk are manufactured by using a pressing ma- 
chine. 

[0146] Conventional CD manufacturing machines 
may be used for manufacturing the above-constructed 
optical disk except a part of logical data sequences re- 
lated to the data construction of the present invention. 
The details concerning this point are described in Com- 
pact Disk Dokuhon by Heitaro Nakajima and Hiroji 
Ogawa, published by Ohmu Ltd. and Optical Disk Sys- 
tem by Applied Physics Society Optics Meeting, pub- 
lished by Asakura Shoten. 

[0147] Although the present invention has been fully 
described by way of examples with reference to the ac- 
companying drawings, it is to be noted that various 
changes and modifications will be apparent to those 
skilled in the art. 

[0148] Therefore, unless such changes and modifica- 
tions depart from the scope of the present invention, 
they should be constructed as being included therein. 



Claims 

1. An optical disk comprising: 
a rewritable area; 

a first read only area for storing map information 
that is used for navigating the car; and 
a second read only area for storing a plurality 
of pieces of video information concerning facil- 
ities located in districts included in the map in- 
formation and for storing a writing command 
that position information concerning a position 
of one of the facilities that is associated with 
one of the plurality of pieces of video informa- 
tion be written in the rewritable area when a pre- 
determined operation is performed during a re- 



production of the piece of video information. 

2. The optical disk of Claim 1 , 

5 wherein the first read only area further stores 

image data which is to be displayed for navigat- 
ing the car, 

wherein the position information written in the 
rewritable area is referred as arrangement co- 
10 ordinates used for displaying a mark which in- 

dicates a destination on the image data. 

3. The optical disk of Claim 1 , 

IS wherein the first read only area further stores 

road node data indicating roads where the car 
is able to run, 

wherein the position information written in the 
rewitable area is referred as destination coor- 
20 dinates when a route is searched using the road 

node data. 

4. The optical disk of Claim 3, 

wherein the first read only area and the sec- 
25 ond read only area are set on a same board and the 
rewritable area is set on a different board, with these 
boards being set between a first transparent sub- 
strate and a second transparent substrate whose 
thicknesses are in a range of about 0.5mm to 
30 0.7mm. 

5. A reproduction apparatus which reproduces an op- 
tical disk comprising a rewritable area, a first read 
only area for storing map information that is used 

35 for navigating the car, and a second read only area 
for storing a plurality of pieces of video information 
concerning facilities located in districts included in 
the map information and for storing a writing com- 
mand that position information concerning a posi- 

40 tion of one of the facilities that is associated with 
one of the plurality of pieces of video information be 
written in the rewritable area when a predetermined 
operation is performed during a reproduction of the 
piece of video information, the reproduction appa- 

45 ratus comprising; 

an optical pickup for optically reading data 
stored in the optical disk; 
a driving mechanism for moving the optical 
50 pickup; 

a moving picture decoder for decoding read vid- 
eo information; 

a receiving means for receiving a predeter- 
mined operation performed by a user; and 
55 a controlling means for controlling the driving 

mechanism to move the optical pickup so that 
the video information is read, for controlling the 
driving mechanism to move the optical pickup 
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so that the writing command corresponding to 
the video information is read, and for controlling 
the driving mechanism to move the optical pick- 
up so that the position information included in 
the writing command is written in the rewritable 5 
area. 

A reproduction apparatus which reproduces an op- 
tical disk comprising a rewritable area, a first read 
only area for storing map information that is used 
for navigating the car, and a second read only area 
for storing a plurality of pieces of video information 
concerning facilities located in districts included in 
the map information and for storing a writing com- 
mand that position information concerning a posi- ^5 
tion of one of the facilities that is associated with 
one of the plurality of pieces of video information be 
written in the rewritable area when a predetermined 
operation is performed during a reproduction of the 
piece of video information, the reproduction appa- 20 
ratus comprising; 

an optical pickup for optically reading data 
stored in the optical disk; 

a driving mechanism for moving the optical 25 
pickup; 

a controlling means for controlling the driving 
mechanism to move the optical pickup so that 
the map information is read, and for controlling 
the driving mechanism to move the optical pick- 30 
up so that the position information written in the 
rewritable area is read; and 
a car drive supporting means for supporting a 
car drive in accordance with the read map in- 
formation and the read position information. 35 

The reproduction apparatus of Claim 6, 

wherein the car drive supporting means in- 
cludes; 40 
a fist displaying means for displaying map im- 
age, and 

a second displaying means for displaying a 
mark indicating a destination at a point accord- 
ing to the read position information. 45 

The reproduction apparatus of Claim 7, 

wherein the car drive supporting means in- 
cludes a route forming means for forming a car nav- 
igating route from a current car position to the des- so 
tination on the map image. 
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